-. SYSTEM ANALYSIS AND DESIGN :- 


Compare and contrast the Prototyping Model and the Spiral Model in system development. 


BASIS OF COMPARISON 


SPIRAL MODEL 


PROTOTYPE MODEL 


Description 


Spiral model is a risk-driven 
software development process 
model. Based on the unique risk 
patterns of a given project, the 
spiral model guides a team to 
adopt elements of one or more 
process models such as 
incremental, waterfall or 
evolutionary prototyping. 


A prototyping model is a systems 
development method in which a 
prototype (an initial 
approximation of a final system 
or product) is built, tested and 
then reworked as necessary until 
an acceptable prototype is finally 
achieved from which the 
complete system or product can 
now be developed. 


Alternative Name 


Spiral model is also referred to as 
meta model. 


Prototype mode can also be 
referred to as rapid or closed 
ended prototyping. 


Risk Analysis 


In spiral model, thorough risk 
analysis of risk and alternative 
solution is undertaken. 


Prototype mode does not give 
due emphasis on risk analysis and 
alternative solutions. 


Customer Evaluation 


In spiral model there is no 
continuous customer interaction. 
Customer interaction comes at 
the tail end of the project. 


In prototype model, customer 
interaction is continuous until the 
prototype is approved. 


Cost 


Cost effective quality 
improvement is not possible in 
spiral model. 


In prototype model, cost effective 
quality improvement is very 
much possible. 


Quality Improvement Cost 


Improvement of quality of the 
project may increase the cost of 
the product. 


Improvement of quality does not 
have effects on cost of the 
product. 


Describe the different types of Processing Systems. 


1. Batch Processing Systems 


e Description: Processes data in large chunks at once, not instantly. 


e Examples: Payroll systems, bank transactions at the end of the day. 
e Pros: Good for large amounts of data, cost-effective, can run during non-busy times. 
e Cons: Not good for tasks needing instant results, delays in processing. 


2. Real-Time Processing Systems 


e Description: Processes data right away, giving immediate results. 
e Examples: Booking airline tickets, online banking, stock trading. 


e Pros: Immediate results, essential for urgent tasks. 
e Cons: More complex and expensive, needs fast and reliable hardware. 


3. Online Transaction Processing (OLTP) Systems 


e Description: Handles everyday transactions quickly and reliably. 
e Examples: Checkout systems in stores, online shopping. 

e Pros: Always available, quick responses, secure and reliable. 

e Cons: Needs strong infrastructure, can be complex to grow. 


4. Distributed Processing Systems 


e Description: Splits processing tasks across multiple computers. 

e Examples: Cloud computing, large databases. 

e Pros: Can grow easily, better performance, backup systems. 

e Cons: Hard to manage and coordinate, might have data consistency issues. 


5. Parallel Processing Systems 


e Description: Breaks tasks into smaller parts to process at the same time. 
e Examples: Supercomputers, scientific research. 

e Pros: Very fast, good for big calculations. 

e Cons: Expensive, complex to program and sync tasks. 


6. Time-Sharing Systems 


e Description: Multiple users share the computer's resources, each getting a small time slot. 
e Examples: Big company mainframe computers. 

e Pros: Efficient use of resources, cost-effective for many users. 

e Cons: Resources can get crowded, slower with many users. 


7. Embedded Systems 


e Description: Special computers inside larger systems, designed for specific tasks. 
e Examples: Car control systems, home appliances, medical devices. 

e Pros: Very reliable, optimized for specific tasks, low power use. 

e Cons: Not flexible, hard to upgrade. 


8. Cloud Computing Systems 


e Description: Provides computing services over the internet on demand. 
e Examples: Amazon Web Services, Microsoft Azure, Google Cloud. 

e Pros: Can easily scale up, cost-efficient, accessible anywhere. 

e Cons: Needs internet, security and privacy concerns. 


9. Client-Server Systems 
e Description: Has a user interface (client) and a backend that processes requests (server). 
e Examples: Web applications, networked databases. 


e Pros: Centralized data management, easy updates and maintenance. 
e Cons: If the server fails, the whole system can go down, potential slowdowns. 


Explain economic feasibility and social feasibility. 


Economic Feasibility: Economic feasibility assesses whether a project is financially viable. It involves 
analyzing the costs and benefits to determine if the project can be funded and if it will provide financial 
returns or savings. Key questions include: 


Can we afford it?: Evaluating if there are sufficient funds to initiate and complete the project. 
Is it worth it?: Comparing the project's costs against its expected financial benefits to see if it is 
profitable or cost-effective. A project is economically feasible if its benefits outweigh its costs, 
indicating that it is a good investment. 


Social Feasibility: Social feasibility examines whether a project will be accepted and supported by the 
community. It considers the project's impact on people and society. Key aspects include: 


Community Impact: Assessing how the project will affect the local community or broader society. 
Public Opinion: Gauging whether the community thinks the project is beneficial and will support it. 
Social Benefits: Identifying any improvements to quality of life or social welfare resulting from the 
project. A project is socially feasible if it gains community acceptance and positively affects people's 
lives. 


In summary, economic feasibility focuses on financial viability, while social feasibility focuses on 
community acceptance and social impact. Both are crucial for determining the overall feasibility of a 


project. 


What are the advantages and disadvantages of the Waterfall Model in the SDLC? 


Advantages: 


ie 


Simple and Easy to Understand: The Waterfall Model is straightforward, with clearly defined 
stages. Each phase has specific deliverables and a review process, making it easy to manage and 
understand. 


2. Structured Approach: It follows a linear and sequential design, where each phase must be 
completed before the next one begins. This structure helps in planning and scheduling the project 
effectively. 

3. Documentation: Each phase is well-documented, which makes it easier for new team members to 
get up to speed and for future maintenance of the system. 

4. Clear Milestones: Since each phase has specific goals and deliverables, it provides clear milestones 
to measure progress, which helps in tracking and controlling the project. 

5. Easy to Manage: Due to its rigid structure, it is easier to manage, especially for smaller projects 
with well-understood requirements. 

Disadvantages: 

1. Inflexible to Changes: The Waterfall Model is not designed to handle changes easily. Once a phase 
is completed, going back to make changes can be difficult and costly. 

2. Poor for Uncertain Requirements: If the project's requirements are not well understood from the 
beginning, it can lead to problems. The model assumes that all requirements can be gathered upfront, 
which is not always possible. 

3. Late Testing: Testing is done only after the development phase is complete, which means that issues 
and bugs are found late in the process. This can lead to significant delays and higher costs for fixing 
problems. 

4. No Overlapping Phases: The strict phase-by-phase approach does not allow for any phases to 


overlap. This can lead to delays, especially if one phase takes longer than expected. 


5. Customer Feedback: There is little room for customer feedback until the product is almost 
complete. This can result in a final product that doesn't fully meet the customer’s needs or 
expectations. 


Why is Requirement Gathering and Analysis important in system development? 


e Clear Understanding: It helps developers and stakeholders to have a clear and shared understanding of 
what the system needs to do. This ensures everyone is on the same page and working towards the same 
goals. 


e Right Features: By gathering requirements, you ensure that the system will have the right features and 
functionalities that meet the users' needs. This avoids the risk of building something that doesn't serve its 


purpose. 


e Avoiding Mistakes: Thorough analysis helps identify potential issues and misunderstandings early in the 
process. This reduces the chances of costly mistakes and rework later on. 


e Budget and Time Management: Knowing the requirements upfront allows for better estimation of costs 
and timelines. This helps in planning and managing the budget and schedule more effectively. 


e Quality Assurance: Clear requirements provide a basis for testing and quality assurance. They help in 
defining what "success" looks like, making it easier to verify that the system works as intended. 


e Stakeholder Satisfaction: Involving stakeholders in the requirement gathering process ensures their 
needs and expectations are understood and considered. This leads to higher satisfaction with the final 
product. 


e Scope Management: It helps in defining the scope of the project, making it easier to manage changes and 
prevent scope creep, where additional features are added without proper consideration. 


What is the role of a System Analyst in the development process? 


A System Analyst plays a vital role in the development process by acting as a bridge between the technical 
team and the stakeholders. Here’s what they do: 


1. Requirement Gathering: They meet with users, stakeholders, and other parties to gather all the 
necessary requirements for the system. This involves understanding what the users need and expect 
from the system. 

2. Analyzing Requirements: They analyze the collected requirements to ensure they are clear, 
complete, and feasible. This step helps in identifying any potential issues or gaps in the requirements. 

3. Documenting Requirements: They document the requirements in a detailed and structured way, 
often creating specifications and diagrams that clearly outline what the system should do. 

4. Designing Solutions: They help in designing solutions that meet the requirements. This includes 
creating system models, data flow diagrams, and other technical documents that guide the 
development team. 

5. Liaison Role: They act as a communication link between the stakeholders (such as business 
managers, users, and clients) and the technical team (developers, testers, and project managers). This 
ensures everyone understands the requirements and progress. 

6. Problem-Solving: They identify and solve any issues that arise during the development process, 
whether they are related to requirements, design, or implementation. 

7. Quality Assurance: They often assist in the testing phase by ensuring that the developed system 
meets the documented requirements and functions correctly. 


8. Training and Support: They may also be involved in training users on the new system and 
providing ongoing support after the system is deployed. 

9. Continuous Improvement: They evaluate the system post-implementation to ensure it continues to 
meet user needs and look for opportunities to improve it. 


Describe the Fact-Finding Method in System Analysis. 


The fact-finding method in system analysis is all about collecting and understanding the information 
needed to design and develop a new system or improve an existing one. Here’s how it works in simple 
terms: 


1. Objective: The main goal of fact-finding is to gather accurate and detailed information about what 
the system needs to do, who will use it, and how it will fit into the current environment. 
2. Techniques Used: Various techniques are used to gather facts, including: 
o Interviews: Talking directly with users, managers, and other stakeholders to get their input 
on what they need from the system. 
o Surveys and Questionnaires: Distributing forms with specific questions to a larger group to 
collect their opinions and requirements. 
o Document Review: Looking at existing documents, reports, and records to understand 
current processes and identify what needs to change. 
o Observation: Watching users as they work to see how they interact with current systems and 
processes, which helps in understanding their needs and pain points. 
o Workshops: Holding group meetings where stakeholders discuss and provide feedback on 
system requirements and design ideas. 
o Prototyping: Creating a preliminary version of the system to gather feedback and refine 
requirements based on users' reactions to the prototype. 
3. Purpose: By using these techniques, system analysts can: 
o Understand Needs: Get a clear picture of what users and stakeholders want from the system. 
o Identify Problems: Discover any issues or inefficiencies in current systems that the new 
system needs to address. 


o Define Requirements: Specify what features and functionalities the new system should have. 


4. Process: The fact-finding process involves: 
o Planning: Deciding which techniques to use and how to approach gathering information. 
o Data Collection: Using the chosen techniques to collect data. 
o Data Analysis: Examining the collected data to understand needs and requirements. 
o Reporting: Documenting the findings and presenting them to stakeholders. 
5. Outcome: The result of the fact-finding method is a detailed understanding of what the system 
should do and how it should function. This information is crucial for designing and developing a 
system that meets user needs effectively. 


What are the steps involved in the System Development Life Cycle (SDLC)? 


The System Development Life Cycle (SDLC) is a structured approach to developing a system. It breaks 
down the development process into several key stages. Here’s a simple breakdown of each step: 


1. Planning: 
o Purpose: To outline what the project will involve, set goals, and determine the scope. 
o Activities: Define the project’s objectives, resources, budget, and timeline. Identify the 
stakeholders and establish a project plan. 
2. Requirements Gathering and Analysis: 
o Purpose: To understand what the system needs to do. 
o Activities: Collect and analyze information from users and stakeholders to determine their 
needs and requirements. Document these requirements clearly. 


3. Design: 

o Purpose: To create a blueprint for how the system will work. 

o Activities: Develop detailed design specifications, including system architecture, user 
interfaces, data models, and technical details. Create prototypes if necessary to visualize the 
design. 

4. Development: 

o Purpose: To build the system based on the design. 

o Activities: Write the code, develop the system components, and integrate them. This is where 
the actual system is created and assembled. 

5. Testing: 

o Purpose: To ensure the system works as intended and is free of bugs. 

o Activities: Test the system thoroughly to identify and fix any issues or defects. This includes 
functional testing, performance testing, and user acceptance testing. 

6. Implementation: 

o Purpose: To deploy the system and make it available for use. 

o Activities: Install the system, configure it, and train users on how to use it. Ensure that the 
system is properly integrated into the existing environment. 

7. Maintenance: 

o Purpose: To keep the system running smoothly and make updates as needed. 

o Activities: Provide ongoing support, fix any issues that arise, and update the system to 
address new requirements or improvements. 


Explain the Waterfall Model along with its advantages and disadvantages. 


The Waterfall Model is one of the oldest and simplest approaches to software development. It’s called the 
“Waterfall” model because it follows a linear, step-by-step process, where each phase flows into the next 
like a waterfall. 


How It Works: 


1. Requirements Gathering: First, all the requirements for the system are collected and documented. 
This is where you figure out what the system needs to do. 

2. System Design: Next, you create a detailed design based on the requirements. This includes defining 
the system architecture, user interfaces, and data structures. 

3. Implementation: After the design is complete, developers start building the system based on the 
design specifications. 

4. Testing: Once the system is built, it goes through a testing phase to identify and fix any bugs or 
issues. 

5. Deployment: After successful testing, the system is deployed to the users for their use. 

6. Maintenance: Finally, after deployment, the system is maintained and updated as needed to fix 
issues and make improvements. 


Advantages of the Waterfall Model: 


1. Simple and Easy to Understand: The model is straightforward and easy to follow, with clear stages 
and deliverables. 

2. Structured Approach: Each phase has specific goals and deliverables, making project management 
and planning easier. 

3. Clear Documentation: Since each phase is completed before moving to the next, there is thorough 
documentation at every step, which helps in maintaining the system and onboarding new team 
members. 

4. Well-Defined Milestones: With distinct phases and goals, it’s easier to measure progress and track 
milestones. 


5. Easy to Manage: The sequential approach makes it simpler to manage, especially for smaller 
projects with well-understood requirements. 


Disadvantages of the Waterfall Model: 


1. Inflexible to Changes: Once a phase is completed, going back to make changes is difficult and 
costly. This makes it challenging to adapt to new or changing requirements. 

2. Not Ideal for Uncertain Requirements: If the requirements are not well understood from the start, 
it can lead to problems. The model assumes all requirements can be gathered upfront, which isn’t 
always possible. 

3. Late Testing: Testing happens only after the development phase is complete, which means issues 
might not be discovered until late in the process, leading to potentially high costs for fixing them. 

4. No Overlapping Phases: The model doesn’t allow for any phases to overlap, which can lead to 
delays if one phase takes longer than expected. 

5. Limited User Feedback: There’s minimal user feedback until the later stages of development, 
which can result in a final product that doesn’t fully meet user needs. 


What are the key components of a System Design Document? 


A System Design Document (SDD) outlines how a system will be built and how it will operate. It serves as 
a blueprint for developers and other stakeholders. Here’s a simple breakdown of its key components: 


1. Introduction: 
o Purpose: Explains the purpose of the document and what it aims to achieve. 
o Scope: Describes the boundaries of the system design, including what will and will not be 
covered. 
2. System Overview: 
o System Description: Provides a high-level overview of the system, including its main 
functions and objectives. 
o System Context: Shows how the system fits into the larger environment, including 
interactions with other systems. 
3. Functional Design: 
o Functional Requirements: Details what the system should do, based on the requirements 
gathered earlier. This includes specific functionalities and features. 
o Use Cases: Describes how different types of users will interact with the system, including 
scenarios and user stories. 
4. Technical Design: 
o Architecture: Outlines the overall structure of the system, including hardware, software, and 
network components. 
o Data Design: Details the data structures, databases, and data flows within the system. 
o Interface Design: Describes how different parts of the system will interact with each other, 
including user interfaces and APIs (Application Programming Interfaces). 
5. Detailed Design: 
o Component Design: Provides a detailed design for each component or module of the system, 
including their functions, interfaces, and interactions. 
o Algorithm Design: Includes descriptions of algorithms and processes used in the system. 
6. Security Design: 
o Security Requirements: Specifies the security measures and controls that will be 
implemented to protect the system and its data. 
7. Performance Design: 
o Performance Requirements: Details the performance criteria for the system, including 
speed, scalability, and efficiency. 
8. Testing Plan: 


o Testing Strategies: Outlines how the system will be tested to ensure it meets the design 
specifications and requirements. This includes unit testing, integration testing, and system 
testing. 

9. Deployment Plan: 

o Deployment Strategy: Describes how the system will be deployed into the production 

environment, including any steps for installation and configuration. 
10. Maintenance Plan: 
o Maintenance Procedures: Details how the system will be maintained and updated after 
deployment, including procedures for handling issues and implementing upgrades. 
11. Appendices: 
o Glossary: Defines technical terms and acronyms used in the document. 
o References: Lists any documents or resources referenced in the design. 


What are the roles and responsibilities of a System Analyst? 


A System Analyst plays a key role in the development and implementation of a system. Here’s a breakdown 
of their main roles and responsibilities: 


1. Understanding Needs: 

o Gather Requirements: Meet with users, stakeholders, and clients to understand what they 
need from the system. This involves asking questions, conducting interviews, and analyzing 
existing processes. 

o Analyze Requirements: Review and analyze the gathered information to ensure it is 
complete and clear. Identify any gaps or issues that need addressing. 

2. Designing Solutions: 

o Create Design Specifications: Develop detailed documents and diagrams that describe how 
the system should be built, including its features, user interfaces, and technical architecture. 

o Develop Prototypes: Sometimes create preliminary versions of the system to help visualize 
and refine the design based on user feedback. 

3. Communicating and Coordinating: 

o Liaison Role: Act as a bridge between the technical team (developers, testers) and the 
stakeholders (users, managers). Ensure that everyone understands the requirements and the 
progress of the project. 

o Facilitate Meetings: Organize and lead meetings to discuss requirements, design decisions, 
and project status with all involved parties. 

4. Problem Solving: 

o Identify Issues: Spot and address any problems or challenges that arise during the 
development process. This could involve refining requirements, adjusting designs, or finding 
solutions to technical challenges. 

o Provide Solutions: Develop and suggest solutions to issues identified, ensuring that they 
align with the system’s requirements and goals. 

5. Quality Assurance: 

o Ensure System Meets Requirements: Verify that the developed system meets the 
documented requirements and performs as expected. This often involves reviewing test 
results and ensuring any issues are addressed. 

o Conduct Testing: Sometimes assist in creating and executing test plans to check the 
system’s functionality, performance, and reliability. 

6. Training and Support: 


o User Training: Help train users on how to use the new system effectively. Provide support 
materials and resources to assist with the transition. 
o Ongoing Support: Offer support after the system is deployed, addressing any issues that 
users encounter and making necessary adjustments. 
7. Documenting and Reporting: 
o Document Everything: Maintain detailed documentation of requirements, design decisions, 
and changes throughout the project. 
o Report Progress: Keep stakeholders informed about the project’s progress, including any 
risks, changes, or issues. 
8. Continuous Improvement: 
o Evaluate Performance: After deployment, review how well the system meets its goals and 
user needs. Look for opportunities to improve the system and make recommendations for 
future enhancements. 


What is Cost/Benefit Analysis and what is its procedure? 


Cost/Benefit Analysis (CBA) is a method used to evaluate the financial viability of a project or decision by 
comparing the costs of implementing it against the benefits it will provide. The goal is to determine whether 
the benefits outweigh the costs and to what extent. 


Procedure for Cost/Benefit Analysis: 


1. Define the Scope: 

o Identify the Project or Decision: Clearly define what you are evaluating. This could be a new system, 
a business initiative, or a project. 

o Set Objectives: Determine what you want to achieve with this project or decision. 

2. Identify Costs: 

o List All Costs: Identify and list all the costs associated with the project. This includes both initial costs 
(like purchase or development costs) and ongoing costs (such as maintenance or operational costs). 

o Categorize Costs: Break costs down into categories, such as direct costs (e.g., salaries, materials) and 
indirect costs (e.g., administrative expenses, overhead). 

3. Estimate Costs: 

o Quantify Costs: Assign a monetary value to each cost identified. This may involve researching prices, 
consulting experts, or using historical data. 

o Total Costs: Add up all the costs to get a total cost figure for the project. 

4. Identify Benefits: 

o List All Benefits: Identify and list all the benefits that the project will provide. This could include 
increased revenue, cost savings, improved efficiency, or enhanced customer satisfaction. 

o Categorize Benefits: Break benefits down into categories, such as tangible benefits (e.g., financial 
gains, reduced costs) and intangible benefits (e.g., improved employee morale, better brand 
reputation). 

5. Estimate Benefits: 

o Quantify Benefits: Assign a monetary value to each benefit, where possible. For intangible benefits, 
you might need to estimate their value based on qualitative assessments or use proxy measures. 

o Total Benefits: Add up all the benefits to get a total benefit figure for the project. 

6. Compare Costs and Benefits: 

o Calculate Net Benefits: Subtract the total costs from the total benefits to find the net benefit (or net 
loss). This tells you whether the benefits exceed the costs. 

o Benefit-Cost Ratio: Calculate the benefit-cost ratio by dividing the total benefits by the total costs. A 
ratio greater than 1 indicates that benefits outweigh costs. 

7. Perform Sensitivity Analysis: 

o Analyze Variations: Test how changes in costs or benefits affect the overall results. This helps in 

understanding how sensitive the analysis is to variations and uncertainties. 
8. Make Recommendations: 


o Evaluate Results: Based on the net benefits and benefit-cost ratio, decide whether the project or 
decision is financially viable. 
o Provide Recommendations: Suggest whether to proceed with the project, modify it, or abandon it 
based on the analysis results. 
9. Document and Review: 
o Document Findings: Record all the findings, calculations, and assumptions made during the analysis. 
o Review: Review the analysis with stakeholders to ensure accuracy and completeness. 


Write a brief note on a real-time system. 


Real-Time Systems are specialized computer systems designed to process data and respond to inputs within 
a strict time constraint. Unlike regular systems, where delays might be acceptable, real-time systems must 
perform their tasks and provide responses within a defined, often very short, timeframe. 


Key Characteristics: 


1. Time Constraints: 

o Strict Timing: Real-time systems operate under tight deadlines. The system must complete its tasks 

and deliver results within a specific time window, known as a deadline. 
2. Predictability: 

o Consistent Response Times: They are designed to ensure that responses are predictable and occur 
within the required timeframes. This is crucial for applications where delays could have serious 
consequences. 

3. Reliability: 

o High Availability: Real-time systems must be highly reliable and available, often operating 

continuously without interruptions. They need to handle faults gracefully and recover quickly. 
4. Concurrency: 

o Simultaneous Processing: Many real-time systems manage multiple tasks simultaneously, requiring 

efficient management of resources and scheduling to meet all deadlines. 


Types of Real-Time Systems: 


1. Hard Real-Time Systems: 

o Critical Deadlines: In these systems, meeting deadlines is absolutely critical. Missing a deadline can 
lead to catastrophic failures or safety issues. For example, airbag systems in cars or medical devices 
that monitor patient vital signs. 

2. Soft Real-Time Systems: 

o Flexible Deadlines: In these systems, deadlines are important but not as critical. Missing a deadline 
might degrade performance but won’t cause complete system failure. Examples include video 
streaming and online gaming. 


Applications: 


e Industrial Control: Managing manufacturing processes where timing is crucial to avoid production errors. 

e Aerospace: Controlling spacecraft or aircraft systems where precise timing and reliability are essential for 
safety. 

e Medical Devices: Monitoring and responding to patient data in real-time, such as in heart rate monitors or 
insulin pumps. 

e Automotive Systems: Ensuring safety and performance features like anti-lock braking systems and adaptive 
cruise control. 


Challenges: 


e Complex Scheduling: Ensuring that all tasks meet their deadlines requires sophisticated scheduling 
algorithms and resource management. 

e Resource Constraints: Balancing the system’s computational resources to handle multiple tasks without 
missing deadlines. 

e Fault Tolerance: Designing systems to handle errors and recover from failures without compromising real- 
time performance. 


Write a brief note on Distributed Computing. 


Distributed Computing refers to a computing model where tasks are divided among multiple computers or 

servers that work together to achieve a common goal. Instead of relying on a single machine to handle all the 
work, distributed computing spreads the workload across a network of interconnected computers, which can 

be located in the same place or distributed across different locations. 


Key Characteristics: 


1. Multiple Machines: 
o Collaborative Processing: Tasks are shared among several computers or nodes that collaborate to 
complete a project or solve a problem. Each node might perform a specific part of the task. 
2. Networked Systems: 
o Interconnected: The computers in a distributed system communicate with each other over a 
network, sharing data and resources to work together effectively. 
3. Scalability: 
o Expanding Resources: Distributed systems can easily scale by adding more computers or nodes to 
the network. This allows them to handle larger amounts of data and more complex tasks. 
4. Fault Tolerance: 
o Redundancy and Recovery: If one node fails, others can take over its tasks. This improves the 
system’s reliability and ensures that it continues to operate even if some parts fail. 
5. Resource Sharing: 
o Efficient Utilization: Distributed computing allows for sharing resources like processing power, 
storage, and memory across multiple machines, making efficient use of available resources. 


Applications: 


1. Cloud Computing: 
o On-Demand Services: Cloud services use distributed computing to provide scalable and flexible 
computing resources over the internet. Examples include Amazon Web Services (AWS) and 
Microsoft Azure. 
2. Distributed Databases: 
o Data Management: Distributed databases store data across multiple servers, improving access 
speed and reliability. Examples include Google’s Bigtable and Apache Cassandra. 
3. Distributed File Systems: 
o File Storage: Systems like Hadoop Distributed File System (HDFS) store and manage files across a 
network of computers, allowing for large-scale data storage and processing. 
4. Grid Computing: 
o Collaborative Resources: Grid computing networks share computing resources from multiple 
organizations to work on large-scale problems, like scientific simulations or data analysis. 
5. Peer-to-Peer Networks: 
o Decentralized Sharing: In peer-to-peer networks, each computer (peer) acts as both a client and a 
server, sharing resources and information directly with other peers. Examples include file-sharing 
networks like BitTorrent. 


Challenges: 


1. Communication Overhead: 
o Data Exchange: Transmitting data between nodes can introduce delays and increase the complexity 
of the system. 
2. Consistency: 
o Data Integrity: Ensuring that all nodes have a consistent view of the data can be challenging, 
especially when nodes are frequently updated or changed. 
3. Security: 
o Protecting Data: Securing data and communications across multiple nodes and networks requires 
robust security measures to prevent unauthorized access and data breaches. 
4. Coordination: 
o Synchronization: Managing and synchronizing tasks and resources across multiple nodes requires 
careful coordination and can be complex. 
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